on these severely disturbed sites. By 30 Hybrid seedlings of pitch pine (Pinus rigida) X loblolly pine (P. taeda) were inoculated with the fusiform rust pathogen (Cronartium quercuum f. sp.fusiforme). The incidence of rust infection in mo after planting, the loblolly pine was three groups of hybrids was significantly less than in susceptible or resistant loblolly pine check not significantly larger than the hybrids groups. Resistant hybrids may be useful for areas of the midsouth where freezing temperatures th were larer t th pine and/or rust produce unacceptable damage to loblolly pines, the Alabama site. At the Tennessee _________________________________________________________ location, the hybrids were significantly taller than either loblolly or pitch pine (1).
Species hybridization can be a useful produce a rust-resistant tree. this as a replacement for other species in a susceptibility to fusiform rust, and adaptation of the species is not a concern, reforestation program. The useful trait loblolly pine selection 11-23 from So or it could be a trait such as cold exhibited by this hybrid, as with the Carolina, which is highly susceptible hardiness if the breeder wished to extend shortleaf X loblolly hybrid, was increased Caoia whic is hgl susple
Seeds were germinated and transplanted a species beyond its natural range. There resistance to rust. This could be a into flats for treatment. The standard is also the possibility of obtaining hybrid valuable source of germ plasm for design of the screening center, which vigor, in which case the progeny outbreeding programs with a goal of consists of 20 seedlings (4 X 5) per tray perform either of the parent species.
producing rust-resistant slash pine (6). and three trays of each seed lot in each of There are examples of hybrid vigor in A hybridization program involving two tests, was followed. When 4 wk old, forest trees, but with few exceptions, such pitch pine (P. rigida Mill.) and loblolly the seedlings were inoculated by passing growth is restricted to special "hybrid pine initiated by the Northeastern Forest the trays under an aqueous spray of habitats" (7). Experiment Station and Westvaco (then basidiospores (5 X 104 spores per Within the past few years, a number of the West Virginia Pulp and Paper milliliter in 8-ml aliquots) derived from species hybrids of forest trees have been Company) in the early 1960s had as its four sources in North Carolina (Table 1) . developed, and most have exhibited primary goal the development of a hybrid Immediately after inoculation, the useful traits. Hybrids between shortleaf suitable for planting in areas of the northseedlings were placed in a mist chamber (Pinus echinata Mill.) and loblolly (P.
eastern United States north of the natural and held at 21 C for 24 hr, then grown in a taeda L.) pines appear more resistant to range of loblolly pine. This area included greenhouse for 9 mo. Galls were counted the fusiform rust fungus (Cronartium many marginal to poor sites and disturbed at the end of 5 and 9 mo. quercuum (Berk.) Miyabe ex Shirai f. sp. lands created by strip-mining. A hybrid fusiforme) than the loblolly parents.
with the growth rate and stem form of the
RESULTS AND DISCUSSION
However, the hybrids may be equally southern hard pines and the cold hardiAnalysis of variance revealed significant susceptible to the rust that attacks ness of the northern species was desired. (P<0.01) variation among seed lots and shortleaf pine (C. quercuum f. sp
Tests conducted in the East and between tests but not for test X seed lot echinatae), although this is the less Midwest in the 1940s and 1950s with interactions. Duncan's multiple range serious of the two diseases (4). The hybrids produced from "unselected" test on seed lot means indicated clear comparative growth rates of the hybrids parents suggested the potential suitability separation of groups based on parentage versus the parent species have not been of the pitch X loblolly pine hybrid. In a involved (Table 1) . reported.
series of nine plantings in Indiana, Iowa, The three hybrid groups with the least Shortleaf and slash pines (P. elliottii Illinois, and Ohio (N 370 to N 410 rust, from loblolly pine parents from 
